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Memorandum 
 

To: Josh Shippy, Seattle Department of Transportation (SDOT) 
 
From: Thaddeus Wozniak  
 
Date: October 1, 2018 
 
Subject: Updated Madison Street Corridor Bus Rapid Transit Project Vissim and Synchro 
results (based on the Project Development design as of March 20, 2018) 
 
This technical memorandum details the updated and new results of the traffic operations analysis for 

the Madison Street Corridor Bus Rapid Transit (BRT) Project. The design analyzed in this memo is 

based on the Project Development design as of March 20, 2018 (hereafter referred to as the 2018 PD 

design). The revised results from the Synchro intersection operation and Vissim microsimulation 

analyses are based on changes made to the project design and traffic signal adjustments since 

previous analyses were conducted in March 2017 reflecting the Project Development design as of 

January 27, 2017 (hereafter referred to as the 2017 PD design).  

The purpose of this analysis is to establish an understanding of anticipated changes in the levels of 

service for intersection operations and of expected travel times and speeds for general traffic as well 

as for the BRT service upon implementation of the project. As part of the updates, a revised build 

conditions analysis was conducted for the AM and PM peak hours and compared to the existing, no-

build, and the 2017 PD Design1. 

The revised AM and PM peak hour analysis is based on the Synchro and Vissim models that were 

developed as part of prior analysis conducted in March 2017. The following updates were included 

to the design plans in the revised analysis. 

▪ Intersection design modifications at 10th Avenue/Madison Street, 11th Avenue/Madison 

Street, and 14th Avenue/Madison Street intersections, 

▪ Signal phasing changes at 9th Avenue/Spring Street, 12th Avenue/Madison Street, and 13th 

Avenue/Madison Street intersections, 

▪ Green time adjustments at signalized intersections along Madison and Spring Streets to 

reduce BRT delays, and 

                                                             
1 As a note, in order to simplify the various alternative names that have been used during the project analysis, for the purposes of 
this memo, existing conditions was used to represent 2016 conditions, including the traffic volumes and signal timings that were 
observed in the field. No-build conditions refer to year 2019 conditions where the project is not implemented, where build 
conditions would be when the project was implemented and also refer to 2019 conditions. 

 



Josh Shippy, SDOT 
October 1, 2018 
Page 2 

Madison BRT Traffic Ops Update Memo_2018-10-01.docx 

 

▪ Re-optimization of traffic signal offsets at all signalized intersections outside of downtown 

Seattle. 

Traffic Operations Updates (Synchro) 
Level of service (LOS) and delay results obtained from Synchro were updated for the AM and PM 

peak hour analysis under build conditions following inclusion of the Project Development design 

elements listed above. 

As with the previously published Transportation Discipline Report, the intersection operations 

evaluated in Synchro used the 2010 Highway Capacity Manual (HCM) methodology, but used the 

2000 HCM methodology when atypical geometric or signal design elements were included in the 

design. As with the previous traffic operations analysis done for the project, SDOT-established LOS 

standards within the City of Seattle were used for this analysis. LOS A, B, C, or D is considered 

acceptable, while heavily used or physically constrained intersections operating at LOS E or F may 

also be considered acceptable, as identified by SDOT on a case-by-case basis.  

Travel Time Updates (Vissim) 
Elements of the project design, such as changes to intersection geometry, signal phasing, and splits 

would impact the localized intersection queuing and the overall travel times along the project 

corridor. The Vissim software package was used to capture detailed operational analysis along the 

corridor and to accurately model traffic operations resulting from transit lanes, turning vehicle 

interaction, pedestrian crossing, transit signal priority, and queue jumps. 

Estimates of vehicular and transit travel times, as well as transit travel time reliability, were also 

updated as part of the Project Development design updates listed above. Transit travel time 

comparisons were made for the entire corridor in the westbound direction and for portions of the 

corridor in the eastbound direction, since existing buses do not operate along the entire corridor - 

they operate between 3rd and 7th Avenues along Spring Street and between 9th Avenue and Martin 

Luther King Jr. Way along Madison Street.   

AM Peak Hour Updates 
Project Development design elements were applied to the Synchro and Vissim models that were 

created for the previous AM peak hour build analysis conducted in March 2017, which was based on 

the 2017 PD design. Following inclusion of the Project Development design elements as described 

and analyzed above, weekday AM peak hour analysis was conducted using the Synchro and Vissim 

software packages to understand the operations of the project during typical morning rush hour 

conditions. 

Traffic Operations Analysis (Synchro) 

Intersection LOS and delay estimates were obtained from the Synchro models for the AM peak hour 

under existing, no-build, and build conditions (for both 2017 and 2018 PD designs). Table 1 below 

shows the results for the intersection operations during the weekday AM peak hour under existing, 

no-build, and build conditions. The delay values shown below are for signalized intersections along 

the corridor, with average vehicle delay value shown at each intersection during the AM peak hour. 
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A review shows that all signalized intersections operate at LOS D or better except for the intersection 

of Boren Avenue and Madison Street, which operates at LOS E under existing conditions and would 

operate at LOS E and F under no-build and build conditions, respectively. As noted previously, LOS E 

or F may be considered acceptable by SDOT on a case-by-case basis.  

Compared to the 2017 PD design, the 2018 PD design results in considerable changes to the 

intersection LOS and delay values at the following intersections:  

▪ 13th Avenue/Madison Street: The LOS at this intersection worsened from LOS B to LOS C 

with the 2018 PD design. Primary contributing factors include the elimination of a dedicated 

pedestrian phase, the separation of northbound and southbound movements into distinct 

phases, and the increase in green times for the BRT approach.  

▪ 14th Avenue/Madison Street: The LOS at this intersection worsened from LOS B to LOS C 

with the 2018 PD design. Primary contributing factors include the addition of a permissive 

northbound left-turning movement at 14th Avenue and the increase in green times for the 

BRT approach. 

Despite these changes, the above two intersections are expected to continue to operate at an 

acceptable LOS value.   

Table 1 Summary of AM Peak Hour Conditions Delay and Level of Service 

Intersection 

Existing Conditions 
2019 No-Build 

Conditions 
2019 Build Conditions 

(2017 PD Design) 
2019 Build Conditions 

(2018 PD Design) 

Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 

1st/Madison 7.9 A 23.1 C 29.5 C 29.5 C 

2nd/Madison 32.6 C 28.6 C 28.9 C 28.9 C 

3rd/Madison 14.6 B 14.6 B 17.6 B 17.9 B 

4th/Madison 38.3 D 38.4 D 20.7 C 22.9 C 

5th/Madison 10 B 11.1 B 31.4 C 31.4 B 

6th/Madison 19.3 B 13.3 B 35.4 D 35.1 D 

7th/Madison 22.9 C 16.9 B 15.8 B 17.5 B 

8th/Madison 12.6 B 13.7 B 15.1 B 13.9 B 

9th/Madison 13 B 9 A 27.1 C 27.2 C 

Terry/Madison 6.6 A 5.8 A 7.5 A 7.2 A 

Boren/Madison 69.7 E 72.5 E 92.6 F 93.4 F 

Minor/Madison 11.1 B 8 A 11.1 B 10.2 B 

Summit/Madison 8.8 A 5.3 A 12.1 B 12.1 B 

Boylston/Madison 6.6 A 3.9 A 5.4 A 5.2 A 

Broadway/Madison 31.2 C 27.2 C 33.5 C 33.8 C 

10th/Madison* - - - - - - 0.6 A 

11th/Madison 3.3 A 3.2 A 5.4 A 6.1 A 

12th/Union/Madison 21.7 C 18.6 B 21.6 C 22.5 C 
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Intersection 

Existing Conditions 
2019 No-Build 

Conditions 
2019 Build Conditions 

(2017 PD Design) 
2019 Build Conditions 

(2018 PD Design) 

Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 

13th/Madison 17 B 15.6 B 18.7 B 26.9 C 

14th/Madison 17.4 B 17.4 B 19.4 B 26.9 C 

14th/Pike 27.4 C 20.1 C 11.6 B 12.6 B 

15th/Madison 1.8 A 1 A 7.1 A 7.1 A 

Pine/Madison 4.8 A 4.2 A 11.0 B 12 B 

17th/Madison 6 A 5.8 A 10.6 B 11.1 B 

18th/Madison* - - - - - - 0.3 A 

19th/Madison 14.2 B 14.5 B 20.5 C 24 C 

20th/Madison 3.3 A 3.6 A 6.1 A 4.7 A 

Denny/22nd/Madison 8.3 A 5.8 A 13.7 B 12.8 B 

23rd/Madison 30.3 C 26.3 C 27.6 C 33.4 C 

John/Madison 27 C 20.6 C 27.4 C 22.6 C 

28th/Martin Luther King 
Jr/Madison 

32.4 C 33.1 C 38.9 D 40.2 D 

1st/Spring 10.7 B 33.6 C 51.4 D 51.2 D 

2nd/Spring 22.9 C 25 C 22.1 C 25.9 C 

3rd/Spring 12.5 B 17.2 B 14.1 B 11.3 B 

4th/Spring 16.7 B 16.8 B 30.3 C 30.3 B 

5th/Spring 17.7 B 17.7 B 18.0 B 18.1 B 

6th/Spring 41.3 D 39.9 D 27.4 C 27.4 C 

7th/Spring 11.4 B 11.4 B 5.3 A 7.2 A 

8th/Spring* 11.6 B 13.5 B 6.9 A 7.6 A 

9th/Spring* 14.7 B 14.7 B 9.6 A 12.8 B 

Notes: 

* Intersections will be signalized in build conditions and are not currently signalized. 

Intersections highlighted in bold operate at LOS E or F. LOS E or F may be considered acceptable as identified by SDOT on a case-
by-case basis. 

 

Travel Time Updates (Vissim) 

The Vissim software package was used to conduct a detailed operational analysis along the corridor 

under existing and no-build conditions during the AM peak hour, and to understand the operational 

changes to the corridor should the project be implemented, particularly since the design would 

introduce many new transportation elements such as transit lanes, transit signal priority, and queue 

jumps that would substantially alter the way the corridor functions and performs. 

Estimates of vehicular and transit travel times, as well as transit travel time reliability, were 

calculated as part of this analysis. The graphs below show differences in travel times in each direction 

should the project be implemented. 



Josh Shippy, SDOT 
October 1, 2018 
Page 5 

Madison BRT Traffic Ops Update Memo_2018-10-01.docx 

 

Westbound Motor Vehicle Travel Time 

Figure 1 shows the travel times for westbound motor vehicles under no-build and build conditions 

(for both 2017 and 2018 PD designs). The 2018 PD design would result in an increase in travel time 

of about 2.1 minutes relative to the no-build conditions, or a 14 percent increase, from approximately 

14.4 to 16.5 minutes. This is the peak travel direction along Madison Street during the AM peak hour; 

with changes under build conditions like the travel lane reduction from two to one lane, it is expected 

to see vehicle travel times increase. 

Compared to the 2017 PD design, the 2018 PD design would result in a decrease in travel time of 

about 1.1 minutes, or a 6.5 percent decrease, from 17.6 to 16.5 minutes. As shown in Figure 1, the 

cumulative travel time curves for the two build scenarios representing the 2017 and 2018 PD designs 

diverge somewhere between 12th Avenue/Madison Street and 9th Avenue/Madison Street 

intersections, indicating that the travel time improvement under the 2018 PD design is largely due 

to the operational changes implemented at the intersections located within that section. 

Figure 1: Westbound Motor Vehicle Travel Times (AM Peak Hour) 
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Eastbound Motor Vehicle Travel Time 

Figure 2 shows the travel times for eastbound motor vehicles under no-build and build conditions 

(for both 2017 and 2018 PD designs). The 2018 PD design would result in a travel time decrease of 

about 1.1 minutes relative to no-build conditions, or a 9 percent decrease, from approximately 13.0 

to 11.9 minutes. The through capacity would generally remain the same under build and existing 

conditions, as eastbound AM travel is currently served by one through lane on Madison Street and 

will continue to be served by one through lane under build conditions. As such, little to no change in 

vehicle travel times is expected. However, due to green time adjustments provided at multiple 

signalized intersections to reduce BRT delays, travel times for eastbound motor vehicles would also 

improve as illustrated by Figure 2. 

Compared to the 2017 PD design, the 2018 PD design would result in a decrease in motor vehicle 

travel time of about 1.4 minutes, or a 10.5 percent decrease, from 13.3 to 11.9 minutes. This is largely 

due to the green time adjustments provided at 7th Avenue/Spring Street, 8th Avenue/Spring Street, 

and 9th Avenue/Spring Street intersections to improve the BRT performance.  

 
Figure 2: Eastbound Motor Vehicle Travel Time (AM Peak Hour) 
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Westbound Transit Travel Time 

Figure 3 shows the travel times for westbound transit under  no-build and build conditions (for both 

2017 and 2018 PD designs). Westbound buses travel along Madison Street for the entirety of the 

Vissim study area. The 2018 PD design would result in a decrease in travel time of about 10.7 minutes 

relative to the no-build conditions, or a 46 percent reduction, from approximately 24.0 to 13.3 

minutes. Along with the provision of transit signal priority, the provision of the BRT-exclusive lane 

for most of the project corridor would allow transit to bypass major congestion points, resulting in a 

significant travel time reduction. 

Compared to the 2017 PD design, the 2018 PD design would result in little to no changes in travel 

time for westbound transit although green times have been adjusted at multiple intersections along 

the BRT travel direction.  

Figure 3: Westbound Transit Travel Time (AM Peak Hour)  

 
 
Eastbound Transit Travel Time 

Figure 4 shows the travel times for eastbound transit under no-build and build conditions (for both 

2017 and 2018 PD designs). Eastbound buses travel along Spring Street, turn southward onto 9th 

Avenue, turn onto Madison Street, and continue east. As previously noted, continuous eastbound no-

build transit service is provided only for a portion of the Madison Street corridor, between 9th Avenue 

and Martin Luther King Jr. Way. As such, results for eastbound travel under build conditions were 

calculated for the entire corridor as well as for the no-build extents (from 9th Avenue to Martin Luther 

King Jr. Way). Within the no-build project extents, the 2018 PD design would result in a decrease in 
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travel time of about 4.3 minutes relative to the no-build conditions. This would constitute a 32 

percent reduction, from approximately 13.4 minutes to 9.1 minutes. 

Compared to the 2017 PD design, the 2018 PD design would result in little to no changes in transit 

travel time along the no-build project extents. However, the overall eastbound transit travel time 

from 1st Avenue/Spring Street intersection to the east terminus point would decrease by about 0.8 

minutes, from 15.0 minutes with the 2017 PD design to 14.2 minutes with the 2018 PD design. These 

observations indicate that the operational improvements implemented within the downtown area, 

particularly from 6th to 9th Avenues, would result in more efficient eastbound transit operations.  

Figure 4: Eastbound Transit Travel Time (AM Peak Hour)  

 
 
Transit Travel Time Reliability 

Table 2 shows the transit service reliability during the AM peak hour over the Vissim study area 

under no-build and build conditions. With the 2018 PD design, transit reliability is expected to have 

a standard deviation of less than 1.0; 0.3 in the eastbound direction from 9th Street to Martin Luther 

King Jr. Way, 0.4 in the eastbound direction along the entire corridor from 1st Street to Martin Luther 

King Jr. Way, and 0.2 in the westbound direction.  

Transit reliability under build conditions with the 2018 PD design would improve compared to no-

build conditions in both directions of travel, as shown by the decrease in standard deviation from 1.2 

under no-build conditions to 0.2 under build conditions in the westbound direction, and from 0.8 to 

0.3 in the eastbound direction, respectively. 

0

5

10

15

20

Tr
av

el
 T

im
e 

(m
in

u
te

s)

No-Build Build (No-Build Extents): 2017 PD Design

Build (Full Corridor): 2017 PD Design Build (No-Build Extents): 2018 PD Design

Build (Full Corridor): 2018 PD Design

4.3 minutes (32%) of travel time decrease 



Josh Shippy, SDOT 
October 1, 2018 
Page 9 

Madison BRT Traffic Ops Update Memo_2018-10-01.docx 

 

Compared to the 2017 PD design, the 2018 PD design would result in little to no change in transit 

reliability in both directions of travel. 

Table 2 Transit Travel Time Reliability (AM Peak Hour) 

 Scenario Direction 
Transit Travel Time (minutes) 

Segment Min. Max. Avg. Std. Dev. 

No-Build 
Eastbound 9th Avenue to Martin Luther King Jr. Way 14.1 16.1 15.1 0.8 

Westbound Martin Luther King Jr, Way to 1st Avenue 20.8 24.2 22.5 1.2 

Build (2017 
PD Design) 

Eastbound 9th Avenue to Martin Luther King Jr. Way 9.6 10.3 9.9 0.3 

Eastbound 1st Avenue to Martin Luther King Jr. Way 15.2 16.0 15.6 0.3 

Westbound Martin Luther King Jr, Way to 1st Avenue 12.3 13.2 12.8 0.4 

Build (2018 
PD Design) 

Eastbound 9th Avenue to Martin Luther King Jr. Way 9.6 10.3 10.0 0.3 

Eastbound 1st Avenue to Martin Luther King Jr. Way 14.6 15.5 15.1 0.4 

Westbound Martin Luther King Jr, Way to 1st Avenue 12.8 13.2 13.0 0.2 

 

PM Peak Hour Updates 
Project Development design elements were applied to the Synchro and Vissim models that were 

created for the previous PM peak hour build analysis conducted in March 2017, which was based on 

the 2017 PD design. Following inclusion of the 2018 PD design elements as described and analyzed 

earlier, weekday PM peak hour analysis was conducted using the Synchro and Vissim software 

packages to understand the study corridor operations during typical evening rush hour conditions. 

Traffic Operations Analysis (Synchro) 

Intersection LOS and delay estimates were obtained from the Synchro models for the PM peak hour 

under existing, no-build, and build conditions (for both 2017 and 2018 PD designs). Table 3 below 

shows the results for the intersection operations during the PM peak hour under existing, no-build, 

and build conditions. The delays shown below are the conditions at signalized intersections along the 

corridor, with average vehicle delay shown at each intersection during the PM peak hour. A review 

shows that all signalized intersections operate at LOS D or better except for the intersections of 2nd 

Avenue/Spring Street and 6th Avenue/Spring Street which operate at LOS E or F. As noted previously, 

LOS E or F may be considered acceptable by SDOT on a case-by-case basis.  

Compared to the 2017 PD design, the 2018 PD design results in considerable changes to the 

intersection LOS and delay values at the following intersections:  

▪ 13th Avenue/Madison Street: The LOS at this intersection worsened from LOS B to LOS C 

with the 2018 PD design. Primary contributing factors include the elimination of a dedicated 

pedestrian phase, the separation of northbound and southbound movements into distinct 

phases, and the increase in green times for the BRT approach.  
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▪ 28th Avenue/Martin Luther King Jr. Way/E Madison Street: The LOS at this intersection 

improved from LOS C to LOS B with the 2018 PD design. Primary contributing factors include 

the conversion of the eastbound lanes from eastbound-left and eastbound through/right to 

eastbound through and eastbound right and the increase in the green times for the BRT 

approach. 

▪ 9th Avenue/Spring Street: The LOS at this intersection worsened from LOS B to LOS C with 

the 2018 PD design. Primary contributing factors include the addition of a dedicated bicycle 

phase to the signal cycle and the increase in green times for the BRT approach. 

Despite these changes, the above three intersections are expected to continue to operate at an 

acceptable LOS. 

Table 3 Summary of PM Peak Hour Build Conditions Delay and Level of Service 

Intersection 

Existing 
Conditions 

2019 No-Build 
Conditions 

2019 Build Conditions 
(2017 PD Design) 

2019 Build Conditions 
(2018 PD Design) 

Average 
Veh Delay 

(sec) 
LOS 

Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 

1st/Madison 8.6 A 28.8 C 25.5 C 25.6 C 

2nd/Madison 29.8 C 29.8 C 34.7 C 34.7 B 

3rd/Madison 14.2 B 14.2 B 14.0 B 14.4 B 

4th/Madison 23.3 C 23.3 C 25.5 C 26.0 C 

5th/Madison 11.4 B 11.4 B 30.6 C 30.6 A 

6th/Madison 15.8 B 15.8 B 19.6 B 22.3 C 

7th/Madison 17.1 B 17.1 B 13.7 B 14.9 B 

8th/Madison 9 A 9 A 16.8 B 16 B 

9th/Madison 9.2 A 9.2 A 20.6 C 19.8 B 

Terry/Madison 5.1 A 5.1 A 2.5 A 3.1 A 

Boren/Madison 40.4 D 41.1 D 39.1 D 40.1 D 

Minor/Madison 11.3 B 8.8 A 13.9 B 13 B 

Summit/Madison 7.5 A 4.9 A 10.3 B 10.3 B 

Boylston/Madison 5.9 A 6.2 A 25.5 C 26 C 

Broadway/Madison 19.4 B 25.7 C 26.0 C 25 C 

10th/Madison* - - - - - - 0.5 A 

11th/Madison 8.9 A 9 A 12.6 B 19 B 

12th/Union/Madison 35.6 D 21 C 25.7 C 25 C 

13th/Madison 8 A 5.5 A 14.8 B 29.8 C 

14th/Madison 13.2 B 8.1 A 27.4 C 22.8 C 

14th/Pike 9.2 A 9.5 A 18.7 B 19.4 B 

15th/Madison 1 A 0.9 A 6.4 A 7.6 A 

Pine/Madison 10 A 10.8 B 16.5 B 19.2 B 

17th/Madison 11.9 B 10.5 B 14.1 B 14.9 B 
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Intersection 

Existing 
Conditions 

2019 No-Build 
Conditions 

2019 Build Conditions 
(2017 PD Design) 

2019 Build Conditions 
(2018 PD Design) 

Average 
Veh Delay 

(sec) 
LOS 

Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 
Average Veh 
Delay (sec) 

LOS 

18th/Madison* - - - - - - 0.4 A 

19th/Madison 17.8 B 15.8 B 23.6 C 27.7 C 

20th/Madison 7.1 A 8.5 A 12.2 B 12.5 B 

Denny/22nd/Madison 5.2 A 6.4 A 20.5 C 21.1 C 

23rd/Madison 36.3 D 27.6 C 27.4 C 29.3 C 

John/Madison 30.2 C 22.9 C 22.4 C 19.8 B 

28th/Martin Luther 
King Jr/Madison 

17.4 B 27.2 C 22.7 C 16.8 B 

1st/Spring 12 B 24.4 C 23.1 C 23.1 C 

2nd/Spring 23.5 C 24 C 60.8 E 61.3 E 

3rd/Spring 12.5 B 11.9 B 6.2 A 8.8 A 

4th/Spring 24.5 C 24.5 C 31.3 C 31.3 B 

5th/Spring 25.5 C 25.5 C 15.3 B 15.4 B 

6th/Spring 94.7 F 94.7 F 162.0 F 163.8 F 

7th/Spring 11.3 B 11.3 B 6.4 A 7.5 A 

8th/Spring* 13.7 (EB) C 13.7 10.1 B 11 B 

9th/Spring* 15.1 (EB) C 15.1 14.9 B 23.4 C 

Notes: 

* Intersections will be signalized in build conditions and are not currently signalized. 

Intersections highlighted in bold operate at LOS E or F. LOS E or F may be considered acceptable as identified by SDOT on a case-
by-case basis. 

 

Westbound Motor Vehicle Travel Time 

Figure 5 shows the travel times for westbound motor vehicles under the no-build and build 

conditions (for both 2017 and 2018 PD designs). The build conditions would result in a 4.2-minute 

travel time increase relative to the no-build conditions, or about a 31 percent increase, from 

approximately 13.3 minutes to 17.5 minutes. As mentioned earlier, with the westbound travel lane 

reduction from two to one lane under the build conditions, it is expected to see vehicle travel times 

increase. 

Compared to the 2017 PD design, the 2018 PD design would result in an increase of about 2.1 minutes 

in travel time, or about a 13.7% increase, from about 15.4 to 17.5 minutes. Figure 5 shows that the 

cumulative travel time curves for the two scenarios considered diverge somewhere within the 

downtown area. This can be explained by the fact that the green time extensions were only 

implemented at multiple intersections upstream of the downtown area, thereby increasing the flow 

to the downtown while keeping the signal capacity within the downtown area constant, which 

ultimately results in more congestion and longer travel times within that area under the 2018 PD 

design.  
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Figure 5: Westbound Motor Vehicle Travel Times (PM Peak Hour) 

 
 
Eastbound Motor Vehicle Travel Time 

Figure 6 shows the travel times for eastbound motor vehicles under the no-build and build 

conditions (for both 2017 and 2018 PD designs). The 2018 PD design would result in an increase in 

travel time of about 3.9 minutes relative to the no-build conditions, or a 31 percent increase, from 

approximately 12.5 to 16.4 minutes.  

Compared to the 2017 PD design, the 2018 PD design would result in an increase of 1.8 minutes in 

travel time, or about a 12% increase, from approximately 14.6 minutes to 16.4 minutes. 

  

0

5

10

15

20

Tr
av

el
 T

im
e 

(m
in

u
te

s)

No-Build Build: 2017 PD Design Build: 2018 PD Design

4.2 minutes (31%) of travel time increase 



Josh Shippy, SDOT 
October 1, 2018 
Page 13 

Madison BRT Traffic Ops Update Memo_2018-10-01.docx 

 

Figure 6: Eastbound Motor Vehicle Travel Time (PM Peak Hour) 

 

Westbound Transit Travel Time 

Figure 7 shows the travel times for the westbound transit under the no-build and build conditions 

(for both 2017 and 2018 PD designs).  Westbound buses travel along Madison Street for the entirety 

of the Vissim study area. The 2018 PD design would result in a decrease in travel time of about 8.5 

minutes, or a 38 percent reduction, from approximately 22.5 minutes to 14.0 minutes.  

Compared to the 2017 PD design, the 2018 PD design would result in a decrease of about 0.9 minutes 

in transit travel time, or about a 6% decrease, from approximately 14.9 to 14.0 minutes.  
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Figure 7: Westbound Transit Travel Time (PM Peak Hour)  

Eastbound Transit Travel Time 

Figure 8 shows the travel times for the eastbound transit under the no-build and build conditions 

(for both 2017 and 2018 PD designs). Eastbound buses travel along Spring Street, turn southward 

onto 9th Avenue, then turn onto Madison Street and continue eastbound. As previously noted, 

continuous eastbound no-build transit service is only provided on a portion of the Madison corridor, 

between 9th Avenue and Martin Luther King Jr. Way. As such, eastbound build results were calculated 

for the entire corridor as well as for the no-build extents (from 9th Avenue to Martin Luther King Jr. 

Way).  

Within the no-build extents, the 2018 PD design would result in a decrease of about 5.6 minutes in 

travel time relative to the no-build conditions, or a 37 percent reduction, from approximately 15.1 

minutes to 9.5 minutes.  

Compared to the 2017 PD design, the 2018 PD design would result in a decrease of about 0.5 minutes 

in transit travel time, or about a 5% decrease, from approximately 10.0 to 9.5 minutes along the no-

build extents. There is little to no changes in travel time for eastbound transit when considering the 

entire corridor.  
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Figure 8: Eastbound Transit Travel Time (PM Peak Hour)  

 

Transit Travel Time Reliability 

Table 4 shows the transit service reliability over the entire Vissim study area for the no-build and 

build conditions (for both 2017 and 2018 PD designs). Reliability of transit service under the 2018 

PD design is expected to have a standard deviation of less than 1.0; 0.6 in the eastbound direction 

from 9th Street to Martin Luther King Jr. Way, 0.7 in the eastbound direction along the entire corridor 

from 1st Street to Martin Luther King Jr. Way, and 0.8 in the westbound direction.  

Transit reliability under build conditions with the 2018 PD design would improve compared to the 

no-build conditions in both directions of travel, as shown by the decrease in standard deviation from 

1.2 under no-build conditions to 0.8 under build conditions in the westbound direction, and from 0.8 

to 0.6 in the eastbound direction, respectively. 

Compared to the 2017 PD design, the 2018 PD design would result in a less reliable service as shown 

by the increase in standard deviation from 0.7 to 0.8 in the westbound direction, 0.2 to 0.6 in the 

eastbound direction along the no-build extents, and 0.5 to 0.7 in the eastbound direction along the 

entire corridor.   
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